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Generalised Gauss function:
)) 2σ)/µ(1+Erf(S(x-
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Event-‐by-‐Event	  Dynamical	  Fluctua2ons	  	  
of	  K/π,	  p/π,	  and	  K/p	  in	  Pb-‐Pb	  Collisions	  with	  ALICE	  

Mesut	  Arslandok	  for	  the	  ALICE	  Collabora6on	  
Ins6tut	  für	  Kernphysik,	  Goethe	  University,	  Germany	  

   

GOAL:	  to	  pin	  down	  the	  proper2es	  of	  QCD	  phase	  diagram	  	  

Solu2on:	  Iden2ty	  Method	  

What	  do	  we	  learn	  ?	  

XLV	  Interna6onal	  Symposium	  on	  Mul6par6cle	  Dynamics,	  Wildbad	  Kreuth,	  Germany,	  4-‐9	  Oct	  2015	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  e-‐mail	  :	  marsland@ikf.uni-‐frankfurt.de	  	  	  	  	  	  
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Fluctua2on	  analyses	  in	  ALICE	  	  
•  	  Mean	  pT	  
•  	  	  Net	  Charge	  
•  	  IDENTIFIED	  PARTICLE	  RATIOS	  
•  	  Mul6plicity	  
•  	  Higher	  moments	  of	  	  
	  	  	  	  	  	  	  net-‐charge	  and	  net-‐proton	  	  

What	  to	  study	  ?	  	  
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What	  is	  the	  Challenge	  ?	  	  
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Misiden2fica2on:	  
Overlap	  regions	  in	  the	  inclusive	  spectrum	  	  

of	  specific	  energy	  loss	  (dE/dx)	  in	  TPC	  

ALICE	  

A.	  Rustamov,	  M.	  I.	  Gorenstein,	  PRC	  86,	  044906	  (2012),	  PRC	  84,	  024902	  (2011)	  	  

N j
n  = A−1 Wj

n

How	  does	  it	  work	  ?	  	  What	  does	  it	  require	  ?	  	  

How	  to	  measure	  ?	  	  

Inner	  Tracking	  System	  (ITS)	  	  	  	  	  	  	  	  à	  	  Vertex	  
Time	  Projec2on	  Chamber	  (TPC)	  à	  Tracking	  and	  Vertex	  
Kinema2c	  cuts:	  |η|<0.8,	  	  0.2	  <	  p	  <	  1.5	  GeV/c	  

A	  Large	  Ion	  Collider	  Experiment:	  ALICE	  	  

! 	  	  Good	  understanding	  of	  detector	  response	  	  
! 	  	  Inclusive	  	  dE/dx	  spectrum	  (only	  TPC)	  

•  Par6cle	  IDen6fica6on	  (PID)	  down	  to	  0.2	  GeV/c	  
!  	  No	  Event-‐by-‐event	  fits	  !!!	  	  

Energy	  Dependence	  

All	  ALICE	  results	  are	  	  
posi2ve	  and	  	  

consistent	  with	  0	  	  
within	  2σ	  

Nch	  Dependence	  

ρ(x) ≡ ρ j (x)
j=1

k

∑

j	  	  	  "	  Par6cle	  type	  
x	  	  "	  dE/dx	  of	  a	  track	  

ω j ∈ 0,1[ ]ω j (x) ≡
ρ j (x)
ρ(x) à	  	   Wj ≡ ω j (xi )

i=1

N (n)

∑
N(n)	  "	  number	  of	  tracks	  	  in	  the	  nth	  event	  
ρj(x)	  	  à	  Inclusive	  distribu2on	  of	  x	  

ωπ
(1) =1,   ωπ

(2) ≅ 0.6,   ωπ
(3) = 0,   ωπ

(4) = 0  ⇒  Wπ =1.6 ≠ Nπ

K	  
π	  

e

1	   3	   4	  2	  

Helmholtz Research School
 H-QM Quark Matter Studies

! 	  νdyn[π,K],	  	  νdyn[p,K]:	  	  	  
	  	  	  	  	  Qualita2ve	  agreement	  	  
	  	  	  	  	  with	  both	  models.	  	  
	  

! 	  νdyn[π,p]:	  	  Correla2on	  in	  	  
	  	  	  	  	  peripheral	  collisions	  	  not	  	  
	  	  	  	  reproduced	  by	  models	  	  
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AMPT  = 2.76 TeVNNsALICE Preliminary, Pb-Pb 
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 = 2.76 TeVNNsALICE Preliminary, Pb-Pb 
Generalised Gauss function:

)) 2σ)/µ(1+Erf(S(x-
K)σ|/µ-(|x-   Ae

 sample:πClean 
c<0.45 GeV/p|<0.8, 0.4<η   |

2χ  = 1.51
Abundance  = 1616.31
Mean  = 49.97
Sigma  = 5.58
Kurtosis  = 1.78
Skewness  = 0.78

E.g.:	  Iden2fica2on	  of	  pions	  	  

ω	  distribu2ons	   W	  distribu2ons	  

νdyn[p,K]	  νdyn[π,K]	  

νdyn[π,p]	  
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c<0.8 GeV/p|<0.8, 0.3<η|
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Search	  for	  cri2cal	  behaviour	  at	  the	  phase	  boundary	  

νdyn[p,K]	  νdyn[π,K]	  

νdyn[π,p]	  


